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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an organic semiconductor element higher in 
reliability and also high in yield without need of using a conventional ultrathin film by 
introducing a novel concept into the structure of a conventional organic semiconductor 
element, and to improve the efficiency of a photoelectronic device using an organic 
semiconductor in particular. 

SOLUTION: An organic structure obtained by alternately laminating organic thin film 
layers (functional organic thin film layers) that develop various functions by passing 
SCLC through them and thin conductor film layers (omic thin conductor film layers) 
that develop dark conductivity by a technique such as doping of an acceptor or donner is 
provided between a positive electrode and a negative electrode. 
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[0 0 2 7] cnfiHfc>tf. *flELX?&tt©Hlltf|| 

EL**£H*T*0. =*«£©*tttflt6«ff-?ftt, 
£*KfiT»S (#«FfFXtt3#«) . ft£^©W8l}£g| 50 
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**»*ct««T**. c©i#ggti§m«5ttt. mz& 

[0 0 2 8] 

[IMSWvSfcitt 3 ] C.W.Tang, "Two-layer organic photo 
voltaic cell". Applied PhysicsLet ters, vol.48, No. 
2. 183-185(1986) 

[0 0 2 9] Z<D£?\Z> 1^ bn->;x<r)ftm\z& 

[0030] a±T«. *K«icaiM»7*««««fl' 
[0031] sr. wa^frny^-fe^^.H^-- * 

«*»CS»«tttt|6]±-rS ! &©©. -£©#«¥«#& 
©S5»^*J^f(^UT7i7-ty^^ h±-s K-y-rs 

if o T^zmo£mtmm\mmz a nx l * 5 two 

XfcJcl^. 

[0 0 3 2] tfc. 7^-tT7'^^r ; ±-©H-yS$ll 

•J 5» Mi****. t*nat*7^-fe^^ k^-— s K-y 

(Sftf ^ >ft fOj|tm:§fill#) K£©** 
•J7SBS*^fc^5^tttB8|Ta6*. oSO. 

[0 0 3 3] SCLC (U(TT*tt3tmSitfc^ft5) £ 

[0 0 3 4] i (1) ftJLT«>]9>«a:«0. 

SCLCte/P£d©33IJCKit0iJ-f 3/tft, ffiftT»^K©^ 

*#»k:tt. #«#«©HR»&**U78W**#*. 
100nm~200nmgg©Sj£KlcL&ttft«ft£,& 



( 7 ) 

11 

[0 0 3 5] mtHZ, ±K©«fc O U&U&ffZ Z\t\Z 
[0 0 3 6] VfrLtitfib* d©JP*d£&J&T»< L 

■/tntum sfc^tusnta scix£8itT®©g 

SWT* « # 10 A fcffH 7 □ -tr 7. fe i T £ SB 6 tlT €T 
[0 0 3 7] SCLC?:liaiUTfiJffl-r-5^. # 

SCLCjJ««n*CtKJ:-3T-tO*<i#i)W*E<D 

«©«KRtt«-r*»T«^»* (f8ftW«©¥«»J) 20 
[0 0 3 8] 

•/H*il/fhn = jf^ftS6Kj . Vol.11, No.l 
(2000) .• 86-39 

[0 0 3 9] Et±-CJB^fcJ;5fC, 7?-fe7*&^Ua 
«ttWft©&ffi£$*LTL$?. *fc. SCLC^*iJfflU 

[0 0 4 0] *flBLX?**4l*IM!i«>J: 
[0 0 4 1] «Atf#«EL*?*«C<k-aT*«. 

6 7*h>©gc) tt«*T?lT»4. 

[0042] \sfrhts.tfi*>mMmz\*. rtsss^a^* 
(?) £=2«agKMi (r> oKim&£ftjt*tf 

S' :T* =1 : 3T»*t#ASnT^* (**WXtt5# 
■) *®ft>S?a*«>afttt|||M*0.25&& 

WBO. l*i»«^a»*tt0.25«fcOt>S6K:T*»a. 50 
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[0 0 4 3] 
H . P. 31 (1993) 

[0 0 4 4] jfi^tt. )SMf($ffll^CtT51Si 
£0.75~HCifi^tt«k3£t>3lt*a<fc£ftTfcg^ * 
cnt>jlH3t*t»0«l3t« ; F«**.3jt»l»#»S 

[0 0 4 5] #ttBL*?©«tt&¥ (ffiELfc« 

& < r ^ n t * ^ fc * . 5t i- j$^fc ± o umnm \z 

[0 04 6] *«REL*?d:ttffi©flMI. Tfc;b5#«* 
[0 0 4 7] 

St. 1Mltt*$fl$DlzSI$ff£4X.Tl£3£U3 
K*Ufi$>Z>. 2$lZ, tC7* hXU7 hnzJXfA 
■fXCiSHTtt. fOr/H X©2WSfc dti 
6©WHj8»4**»C. a*©#«*»#*^© rg^ 
fill ^ifiCS^TSfcWTiSim-pTfci^. 
[0 0 4 8] SeoT*^ajT(4. &*©#fil¥*#*? 
©«1« i:*aft«E!8;6»At5 C tT. ft*©i@i$tt£ 

[0 0 4 9] 

[RH*»»-r**:«>©*a] *^h^#«. ^jt^fi^ 

mtt^^^^ti-^^jiiltjg^i, SCLC$?iJfflLTiSmi4 
*5EaS-tt-*W«**#t dtC J: 0. 

[0 0 5 0] Elite. SCLCta-rctCiOfiU&fiMB 
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*mmmmi tie-r) t. 7*-t7**fcttF:*— * h 

[0 0 5 1] CCTM&Httt. tt&tg 

t*ic. r^-- 5y^««««uiffj tier) . *»a 

5. 

[0 0 5 2] ZO&ott.mi$.ttZ>C£lZ£Q. 

t»T, ®mtmmt<Dffi\zni££S)ijaLtzm£> i#g 

JffCttbTttm?**. lflOt-5y^#»Kl 

S (0 2(a)) frtt£#. t- s.yi7mn#»mmfre> 

JiJEffcT** (0 2(b)) . -■ 
[0 0 5 3] -CUT. &«f£te#$i*Kg£lO0nni~2O0 

afKstaAsnfc*^>j7JsscLctUT«n-5c:<t^ 
[0054] L*>t), *»w©***Hi*ajfl-rtttt, 

©TWfflTJ&S. ^£D, ftjfe©*^ (ffiH301<>:|&&3 
02<h©r.inc&ffitt#&fcl£1303£&A,£3m *t, * 
*«EV£d©BUPCWiO-rs £ <hT'J©m»SS«€^^ 
tlit+Z (0 3(a)) . iuT, H«lZd«>IUP«ttt> 

»Jil304£££5f;:*lUfc*?g9J©«£ (0 3 

(b) ) . ^n$T«d©Kjp (fif*-e**l«100nin~200n 40 
m) (tt^SCLC*i^-&7jt^ofct>©^. JLfrtt±tt. nd 

©«upk:**lth 3 (a) tmrnvrnffifimzm-osacz 

S5LT^**>©<fc5l::&*. OtO, Ha»Jt±ttH3 

(c) oi3 cttsfctt&P. e:nfi«*©*?Ttt^ni 

ISitTftft <£A/£K:«BE*BlioLTfc. SCLCttK 

mw*.$<t£Z£&.m\zmntji<tjiZftit>) . 

[0 0 5 5] #*EC#xT. HJEttiVfc* 

^Hd-^Xx/WXIC^^T. *ffttffiHft©«tt€ 
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ZZ\£tf-C2Z. 

[0 0 5 6] <ttttt*lft*Kj| 
«Hi*XSfC«lL-fc^r«|«|jfi#S|»gi:»ffii:©|BI 

nST-^aEL&frofc. d©&:g:tt. SCLC*8SLTfgft 

**fM***«*»«ftttt>S*^©c:£, *©fl!j© 

[0057] zz-z*%m?\t. w,mt&m te>m\z. 

l#g*>6n#g (ntt2B(J:©&&) *T©nd©^ 

ft*I*i#Jlffi:6v>T. k#B (ktt. l^k^ 
( n - 1 ) ftSSft) ©(i«g£Wtl»Blg t k + 1 #B 
©«SH4#«»8IJIt©IBICtt^T. 7u-7-4>>fVt 

<Dmn#nmmi>m\-t6tiTi5K). m$zmn#nmm 

[0 0 5 8] £©«£. WIB^ttftlilRl^tT, £JB 
***te*t«fl:£**JB^3©TM:fc< . 

[0 0 5 9] ft?T#fgiET-tt. IHI^IMI&omc. 
l#B*>6n#B (n«2«±©SSc) £T©n{i©tiltB 

fc#«¥*fl*FK:*^T,- k#I (ktt. l£k£ 
(n-1) fcSggc) ©«tttt*tt*HI&k+l#S 
©flSfiltt <!: O RS] fc tt£T. MMtftttfcdtr 

7O-7 L ^>^©«mffSKl*^tt^tlT*50. M 

[0 0 6 0] tfc, me«tt#*Kl^:«ffitt#«|{IK 
€ t * * - 5 y * ft tt * fc tt* tl fc ifi H ft ftfe * $ * -5 fc 

[0 0 6 1] fi£oT#5SBJTtt. I^S<h»S<i:©F a 1lC. 
l#g^e>n#g (ntt2EU:©fift) $.T-<Dn®<D®m 

ttl¥8#*fl:*v»r, kSg (ktt. l^k^ 
(n-1) Ti^-SSc) ©«Stgtt#«|»Kg ( !:k+ l#g 
©^HH4#«^Kli:©F B 1lCtt^T. #aKt£*fc#tr 
7n— r-f >ytt©*«#f|gl«*t|8lt6nT4J0. ffi 

9 * tt k -r- <D'pu < ,t -ijtf-s jm n s c t & 

&&£?*. 

[0 0 6 2] *fc**WTJ4» KStgEStWFflC. 1 
#g^en#g (ntt2B(±©^S:) £ T-©n<@<7)$tEtt 
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mm*m#%?\Z&^T. k#g (kit. l^kJg (n 
-1) &*fift) ©ttftt*a.NMfck + 1#1©« 
ffitt*«*glJi£©Wfctt±T. *T«Mk^*tdtr7n 
-x*>^tt©*m#»BI«a««ttSnT*sD. fllESI 
«#SHSIJlK:tt. IWE**<ba«K»T*7*-fc7'**J 

[0 0 6 3] fr*3. K*- 

[0 0 6 4] C7*-t 7* £F 

£ttfcra-©*«fc£*K K^-£gsJraLrt:&-©l 
[0 0 6 5] Sfc. fOip&^fc, ttflltt#tRWR 

[0 0 6 6] *MHMMHC7*-fc:7*£F 

ommit-tmzT^izy^^mmLtz^-omt, me 

*-©*«fcfc*£ttJ*&*»=©**fl:£*fc K*— 
£gsft]L;tSf|- ©It. *«Jil,T&<&«frr*?h M 30 

iB£5-©«#fifesii-©ji j; o t>&ffi<»jK{M-rs«ii 
[0067] «8tEitw«*K*icfflir^n 
*fl;^«t*ra-©t>©T»a!r-6^t«*»*L^. * 

IWB*^©HCffl^6nT^4W«fl:^*ttH-©t) 

©T*«rr*;:fca»#su>. 

[0 0 6 8] tStgtt#«?SKH©«fig<!:UT«. 
-5tt©#«fcfc**fli<r»Tf1«LTfeJ:lr>U EFltS 40 
itS i«^«2£g § 7 *- 7tt©W«8{k 

[0 0 6 9] a±T?a^fcJ:5**^«liStt. 
*m^©*Tt)#lC. »3fc*#«JRKBHIT47*hX 
har:^X©»»C*^Ta*SK©6C4:**T* 

5^iT, ««tt*»K<. 3»*©«fct»#«EL* : F-t'J-4 
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[0 0 7 0] ftoTsMtflTli. K±T?jfitfc«tttt* 
MUM*. *m*PF©M^*1t*HMtit©mie 

■itr *>©£?-*. 

[0 0 7 1] &£. 1»fc*«EL**tC*tr»T, Mtfitt* 

mew#-?tt©*«fl:awi*#«**#T*»# 

7**7** F*- £ F-7LT«r3JfM5£j6j± 
T, 7*-fe7**fcttF*- t»tol/fc9«tti*#?fl: 

[0 0 7 2] ffttELJfrPKii^T, jEAtt&tttt 

»LT"b, ifflEE?L*&i£#&£fctelfflE«?t&i§#fl© 

o%'pts.<th-i5zm^. Jvttz^Y-r- * f- 

tt. *>EiEJLII3»WfcJ:lME«^*2l#»©W»S 
t»Mmfc»H»KF*-*F-'7 , LfcJi£. Utttt* 

Sfc£©*ftT*«. 

[0 0 7 3] «lffitt#«?IKl©*B£<!:LT«, 
B^ftC^HTfeWWEL^tH*-?**. -Tat)*. 

tt«3*flMt§*T«lSt5it. l»E/W#-7tt©# 

ff*T»3. ifc-tOB. C»LTt>ME 

jt^ajRs^r-rsa^fls^ttSffl^. 7**7** f 
%m,ffimmt\,x. 79-t7?£tt\z 

[0 0 7 4] #«8*H«ft(c*5^T. iETLMSIf 
i\ ty#-5tt©#*ft*«*li*^b-ttT«ll6tt# 
EEaHiSttW * H ME«? © -5 ft ^ft < t 

a*m*j:tfHE*T»att»©w*t«v»Tfej:i». 
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[0 0 7 5] «±T-&^fc<fc3&£T©S«#» 

T*©»«*tt, io- ,, s/i , eu:8*Tafttf+#T* 

[0 0 7 6] 

immommnmm bit. ^xHositgttf:-^ 

T. #«EL*^*r«*»«»S«tLT»«fclllWr 
*. ft*. #«EL*?tt. 383tt«Offl-r&»C*3te< 10 

^js««j©}giiT'«, siubicanttiMejMti,. mm 

*e, = L,/(J. -V,) 
[0 0 8 0] ^OD, t±<<f«a:#*EL# ; FDi 20 

£. ft £BHfc*«rVfc**#4%*.6 (04(b)) . ^ 
is. C©I3©»j£C, tt, D, tDi tSr^"— 5 y9\ZfeWlh 

[0 0 8 1] Or&feSftifti:** 
'*'kfc«i8£*-r*J|{?n...) 0 4(a)TffJlDLfc 
«EEfcJfctT2«©«flEV 1 (=2V.) ^WiOUfctr 
TS t; D, tft '£a<<MIT»-5£«>. B4(b)C7* 

<t>e, = 2L./0, -2V.) = Ll/U, 
[0 0 8 3] ±ESC (3) &±ESC (4) £tfc&LTfr 

A7-a$T#xn«H4(a) t04 (b)T 30 

i«{fctt&<. v, tj,*>e,L, Ka&snstt^x*^ 

jL*nt±2f&. T&fr5L,/J,fr€>2 L,/J, CJfinT 

*^»l/fc»«tt«JE*J:0^<9llinL. ««**»4-€ 

[0 0 8 4] Ci©«fcS:SiO-«:fl:r*t. £<*«fc 
#«EL^*n«BWK*-5y*»«Lfc*#. * 40 

©««£#£;: £*tT£5„ ZLCttJltt. ^rWLX^fc 
[0 0 8 5] t>55^ *fcS*«EL*^*BJ>Jfc« 

L£?<fc0 «£<©»«£$ 9 HIT -5. 

si^B^a 5 cs-r. 

[0 0 8 6] i5fSLfc«!:*0, S^tSELif 50 



[0 0 7 7] ST. t«*fl:6WT. j@»lllCE&3t5 

Tfeujsnsft©^ *iti±s« 

tt*«El*^ftlIWc«IJlrrtitfJ:^. contttKT 
[0 0 7 8] 04(a)lC^TJ:'5lC. £B)iO 
(SBWyifcOL.wftx*;^- (ssi^M-^fco 

h>g:«i:<D«(CffiSTS) -CfgftT£#$8EL$7D,a« 
*5<h-T-5„ C«D»©/t«7-«M»*e, (^^.6tlfcm« 

x*;mf- (mil) c»r«3fi*©x*;^-©;:a:-c 

[0 0 7 9] 
[S3] 

(3) 

Lfc J; 3 (CD, ££05), Ctt-t-ft-enV, -r^©€E*iEPi0 

e-en-^m, -f o©ftx*ji^-T3gftT-5fc 

*?-±«cD. l ,*»Stt2«©ftX^.;i/^-2L 1 £#5 
[0 0 8 2] £©BS©/t"7-8J$*e,tt. WT©5S:T^ 
»41"- 

V.) (4) 

d, tdt&mmzmwiL. -^©*r«ELUf^ a>,&nL 

lift) (CJ, ©«ifi£ffiT ©tC&g&SJE (V.&I^Wi 
V,) JcOfcStr^EV.+V, £BlJaTS£, J, ©m^TL,+ 

l, ol,, l,) (DmrnzmomTzttfT-zz. 
[oo8 7] z.otz> «*.«>, ft £ 

5©-e, ft*ct o fcmffi5a¥©Bst>. ynte^c* 

[0 0 8 8] d©«t-5t. 

fcfoS. EU»£©ft*;mH3ti:5©lo£Sfc«ifc£. 

[0 0 8 9] U*»l,&atS, ±E©J:3fc, #«sE(cW« 

4 (a)©*«8EL^i :: D,©»fB0, B6(b)ttS4(b)© 
^^D. , , ©BBB*«SCWK:«Lfc*>OT»4. 
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[0 0 9 0] S#©W«lELj|l?©S*«Si§ (I6 

(a» a. &mm±izmwmmM CuTHIiit* 
elij t&t) mzfoWkh. &mmzm&?z,z.£-n 

ft«S*lTlr»*. £©8£. fttei§9!«@ (SMI) 602 

Hit **t»tt«TaAft*MW«MAar7Tlit 
(7^SxtfAfc£) *#«Lfc"bO*fli^ 
4. 10 
[0 0 9 1] i:©J;5&*«BL**SlMefcr , 3«WK: 

ttirr«*e (0 6(b)) . -#g©j§fi«s mm) 6 

02a±lC-#@roW«IELl604a, -#g©&S603a. ~ 
#S»S^*1S (US) 602b. -#g©W$ELJI604b. 
z:#B©Hfff603b!8«IH*«lsn*«li6K:ft4. r* 
£. -#B©%ffiELH604b-eftHi$ns^«. -f@© 
»S603a*»4JBT»*fc»C:aiiT?#r. 

*. 20 

[0092] na. &sn2rc3HftST&$ 

IT0S«H*a«*«ftS*lTt»* (#»WX«6 :G. 
Parthasarathy, P. E. Burrows, V. Khalfin, V. G. Ko 
zlov, and S. R. Forrest, "A metal-free cathode for 
organic semiconductor devices", J. Appl. Phys., 7 
2, 2138-2140 (1998)) . Cl*lftJHIr»tttfJg-©ttB603 
ataWfcT**fc«K JBr:o#WLW04b*»6tttaS 

ELji604aK»-r*^y-y*«H**n«. ypt 30 

fcJ:*IT0©i«R£||0£S&ttft«fcSr. JSStf'fc 

[0093] tcT, ajijic^sftarrsct-cmsiE 

ftft±£. * J F©89Jttt>HH£<*'J7TS5J:Dff 

[0094] S7tt, xmmtznwtmmnm m 

S) 702±IC, -»B©*«BLl704a, 

&&g705a. r#g©#$EL»704b. |!fcS703#tJH&fl 40 

isnfc»jfiT**. -#g©g«#siBiJi 

705a«. WflMMHfrfcTir-fc:/** \*i — £ h*- 

k««t*« (jE?L-m^ii*^'J7^aA-ets) ± 

«ELl703b-C4i;-5%7tfc®Otii-rc:i:^T'€-, 
TIT -5. 

[0 0 9 5] Lfrfc. yn-tXtt^T-* (W*tf. <£ 



X. itS#^£fflV>S©T&ntfXfcT>=J-H©«fc-5&ii 
[0 0 9 6] ft*, 0 7Tte--?©#mi£i£tt;fc«i 

*r«ELSt*«iELStopgtt, s«&j3&sa<ifAsn 

7©ff8H4©iI$£3;flRT#*. 
[0 0 9 7] CKD&gte, *m*?£SaWfl&t>* 

[0 0 9 8] »-5^X*;i/^-L,{3«k0«S5ffiSJ,O3t 

0>*ffltftS. IC»UT*tiKtifcx*;MS- (=nL, /n= 
Li ) fctfTStltf, nfg©ig®*j (=nV,) 

[0099] -^©*«*iwi«i*itaifcSK 

CtT. fi«*«»W±-r*«fif**** (#1»flFXlK7 : 
Masahiro HIRAM0T0, Minoru SUEZAKI, and Masaaki YOK 
OYAMA, "Effect of Thin Gold Interstitial-layer on 
the Photovoltaic Properties of Tandem Organic Sola 
r Cell", Chemistry Letters, pp. 327-330, 1990) . # 
WHFXllR7Ttt. -Z)^m±mm^. (front cell* J: 
tfback cell) OMK40»Bl*JfAT4^ttJ:«). 

[0.10 0] IfrUttfS. #*#fFX«7tr43^Tt>, 

U back cell*-r3b*««T#*J:3IIMH/«t»tntf 
&5&«r»©T*4. Scnm^--y-©jS»ST* 
tt. ^©^atttCfcPul^At^S. 

[oioi] coi-saraH^t). *^B^^igffl-r-5^ 

C«fc0. =O0**S*Ji|K:IK©Tttfc<. SE*<fc9 
t>KJ»OJ»t»±cai*OJ(Hr». -o©*«*fl«?l6<i:b 

[0 10 2] BUTtt. *m^£J:tf*1l*IMtt 

TTtt. *f6^Cffl^4«S#silK)i©»!figtLTffS 

[0103] tr, »«tt**-r«. -rttt>%*»©* 

afcttCtt. Au. Al, Pt. Cu. nine 
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j&Hnw&tts. znzo&m&mnttinmmtL [ft 4] 
[0104] ^jcpiajtajgtt©sj«*^tt, a 

tt. ITO, ZnO. CuO. SnO t> BeO, Kftn/WK Kftv 7 

^n-^A. i£ft?*x mit-*zf, mt-y>r)V. [its] 

m<t**wj*, mttjw-wi*, s<t^7x, gKb 

A. SHfc^D^xX Sft^^X gfftU^SA. & 10 



^KSrffltiS^tfcBTHgtrabD. ZnS. ZnSe. GaN, AlGa 
CO 1 0 5] *«WTttfcfc. ««#*Kil«*M^ 

CO 10 6] pffl#«**#:©fta«tUTtt, TEj£ 
(1) -C*£tt5CuPcCDfte, <ffi©^Jl7^n->T^>^ 

«&«7*n->7=> (TES (2) ) *»*(f6n*. 
TTF (TE5t (3) ) . TTT (TESC (4) ) . * 

W7i^7-/> (TCSC (5) ) . N—fy^ntr 

jpawy-* (tes (6) > tzzhm^m^mfr 
tuxiMwe**. tpd (tesc 

(7) ) , a-NPD (TESC (8) ) . CBP (TEj£ 
(9) ) £(^fc<fc5&, #«EL<rcffl^S*l«IE?L 
LTt> J: 

[0 10 7] 
[ftl] 




(1) 



[ft 2] 




(2) 



[ft 3] 



0-0 



(3) 
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(4) 



S— S 



CH, 



COO 



(5) 



lit 6] 




I 



(6) 



[ft 7] 



(7) 



[ft 8] 




1 N 



(8) 



[ft 9] 




(9) 



[0 10 8] nS#«MI*a*#©ftS0!l£:LTtt, TE5£ 
(10) TSSttSFM-CuPccoftlJ. py (TESC (1 
1) ) , Me-PTC (TESt (12) ) . PTCDA (TES 
40 (1 3) ) 4, 9, 10-^UU>fh7 

tDixymmmtt^. •y-y^vyn^y^.m.mm of 

EjS (1 4) ) . j-7?l/>jj)m>&mi 5. H (TE 
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